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TUBE EXTRACTING DEVICE 
Field and Background of Invention 

[001] The present invention relates generally to the field of tube extracting 
devices, and more particularly to an improved tube extracting device for removing 
tubes from different types of structures, such as boilers, condensers, evaporators, 
and the like. 

[002] Tubes in high pressure steam boilers are mechanically expanded to seal 
against the inside diameter of the tube hole. The tubes are flared or "belled" to 
prevent them from blowing out in the event that the rolled joint fails. 

[003] Because of malfunctions or normal preventive maintenance, it may be 
necessary to remove one or all of the tubes from the boiler. To replace the tubes, 
they are typically cut axially and then compressed to allow the tube end to be forcibly 
withdrawn from the tube hole. The compression of the tube ends is typically done 
manually by a ball peen hammer and a chisel. This method for compressing a tube 
end is time consuming, laborious, and often results in damage to the drum sheet and 
injury to the operator. 
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[004] Various tools have been suggested for removing tubes by using collapsing 
gripping devices for engaging the tube and pulling the tube out of the tube hole. 
[005] U.S. Patent No. 6,205,632 to Weeks et al. discloses a bulky boiler tube 
compression tool which uses rotatable jaws to engage and compress the tube into 
an inwardly-curled cross section to facilitate removal of the tube from the boiler. 
[006] U.S. Patent No. 4,180,903 to Hannigan, Jr. reveals a hydraulic-driven 
apparatus having a plurality of arms with moving gripping fingers for engaging and 
crimping the tube. 

[007] These prior art devices have complex and bulky structures comprised of a 
plurality of moving parts subject to easy breakage and expensive repair. 

Summary of Invention 

[008] It is an object of the present invention to provide a tube extractor that is 
simple to use and does not cause damage to the drum sheet upon compression of 
the tube ends. 

[009] A further object of the present invention is to provide a tube extractor 
which has a long service life. 

[0010] A still further object of the present invention is to provide a tube extractor 
which is safe in use. 

[0011] A further object of the invention is to provide a tube extractor which is fast 
in operation and lightweight. 

[0012] Accordingly, an object of the invention is to provide a tube extraction 
device having a housing with an outer plate and an inner plate pivotally mounted 
inside the outer plate. A means moves the outer plate relative to the inner plate. A 
grip which is movably extended from the housing moves from an open position for 
receiving the tube to a closed position for compressing the tube upon movement of 
the outer plate relative to the inner plate. 

[0013] It will be seen that removal of a tube from its secured connection in the 
drum is very rapid, thereby materially reducing the costs involved in retubing a 
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structure or replacing a tube. The tool is light and portable enough so that a single 
workman utilizing the tool can readily and rapidly accomplish the job of removing the 
tubes from a structure. In the past, such a retubing operation normally required 
several workmen. 

[0014] The various features of novelty which characterize the invention are 
pointed out with particularity in the claims annexed to and forming a part of this 
disclosure. For a better understanding of the invention, its operating advantages 
and specific objects attained by its uses, reference is made to the accompanying 
drawings and descriptive matter in which a preferred embodiment of the invention is 
illustrated. 

Brief Description of the Drawings 
[0015] In the drawings: 

[0016] Fig. 1 is a side elevational view of the tube extracting device of the 
invention; 

[0017] Fig. 2 is a bottom view of the tube extracting device of the invention; 
and 

[0018] Fig. 3 is a top view of the tube extracting device of the invention. 
Description of the Preferred Embodiments 

[0019] Referring now to the drawings, in which like reference numerals are used 
to refer to the same or similar elements, Fig.1 shows a device 100 in position to 
compress a tube end 301 of a tube 300 exiting a tube hole 201. The device 100 is 
positioned above the tube 300 and the surface of a drum 200. 
[0020] The device 100 includes a housing 5 having an outer clamping plate 10 
and an inner clamping plate 20 which are pivotally connected to each other. 
[0021] The outer clamping plate 10 and the inner clamping plate 20 are 
preferably u-shaped, but both plates can embody other shapes and configurations, 
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as is well known in the prior art. 

[0022] As shown in Fig. 2, the outer clamping plate 10 includes a base 11, two 
parallel side walls 12 preferably perpendicular to the base 11, and an inner wall 13, 
preferably two, extended from opposite side walls 12 toward each other. The inner 
walls 13 preferably extend perpendicular to the side walls 12. 
[0023] The inner clamping plate 20 includes a base 21 and two parallel side walls 
22 preferably perpendicular to the base 21. The side walls 22 of the inner clamping 
plate 20 extend inside the outer clamping plate 10 to overlap the side walls 12 of the 
outer clamping plate 10. The base 11 and sides wall 12 of the outer clamping plate 
10 preferably have the same width and height as the base 21 and side walls 22 of 
the inner clamping plate 20. The base 21 of the inner clamping plate preferably has 
a smaller width than the base 12 of the outer clamping plate. 

[0024] A conventional pin 30 pivotally connects the outer clamping plate 10 and 
the inner clamping plate 20. The pin 30 extends through openings 32 in the side 
walls 12, 22 of the outer clamping plate 10 and the inner clamping plate 20, 
respectively. 

[0025] A grip 60 for receiving the tube 300 extends downward from the housing 
5. The grip 60 is operationally connected to the housing 5 so that upon movement 
of the outer clamping plate 10 relative to the inner clamping plate 20, the grip 60 
compresses and clamps down on the tube 300. 

[0026] The grip 60 is preferably a pipe having a bottom end 61 and a top end 62. 
The grip 60 is preferably divided into two parts 64, 66 which spread apart to create a 
sufficient opening for receiving the tube 300 and then close to compress the tube 
300. The grip 60 is connected, preferably via welds 35, to the side walls 22 of the 
inner clamping plate 20 and also preferably to the inner walls 13 of the outer 
clamping plate 10. Upon movement of the outer clamping plate 10 relative to the 
inner clamping plate 20, the grip closes around the outer periphery of the tube 300 
and compresses the tube 300. The top end 62 of the grip has a notch 65 which 
facilitates the spreading apart of the two parts 64, 66, preferably along the center 
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axis of the pipe, when receiving the tube 300. The pin 30 preferably engages the 
notch 65 in the grip 60. 

[0027] The bottom end 61 of the grip 60 is preferably slanted to facilitate gripping 
the tube 300. 

[0028] Posts 14, illustrated in Figs. 3, extend vertically from opposite top edges 
16, 26 of the side walls 12, 22 of the outer clamping plate 10 and inner clamping 
plate 20, respectively. 

[0029] Springs 50 connect the posts 14 of the outer clamping plate 10 to the 
opposite posts 14 of inner clamping plate 20. The springs 50 are conventional type 
coil tension springs with loops 51 at their top and bottom ends. The loops 51 are 
received in bores formed in the posts 14 for connecting the springs 50 thereto. 
[0030] A handle 17 extends upward from the posts 14 of the outer clamping plate 
10. In order to remove the tube 300, the handle 17 is lifted away from the drum 
200 to pull the tube 300. 

[0031] The outer clamping plate 10 and the inner clamping plate 20 are 
preferably formed of carbon steel. 

[0032] The force required for compressing the tube end 301 is generated in a 
conventional ram (not shown), preferably hydraulically operated, which is connected 
to the housing 5 by means well-known in the prior art. The ram is preferably coupled 
to a typical hydraulic pump (not shown) which powers the ram, as is well known in 
the prior art. The hydraulic pump provides hydraulic fluid to the ram, causing the 
outer clamping plate 10 to move relative to the inner clamping plate for compressing 
the tube end 301. Upon the pivoting movement of the outer clamping plate 10 and 
the inner clamping plate, the grip 60 compresses and clamps the tube 300 away 
from the inside wall of the tube hole 201. The compressed tube can then be 
removed from the tube hole 201. The springs 50 automatically return the clamping 
plates 10, 20 and the grip 60 back to the open position upon shutting off the flow of 
hydraulic fluid to the ram. 

[0033] While a specific embodiment of the invention has been shown and 
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described in detail to illustrate the application of the principles of the invention, it will 
be understood that the invention may be embodied otherwise without departing from 
such principles. 



